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ABSTRACT: 

A valved adapter for connecting a fluid handling device to a medical device includes a body with 
a longitudinal axis having a proximal end, a distal end and a chamber therewithin. The body 
includes a passageway from the proximal end to the distal end and has a valve contained wrthm 
the chamber in a normally closed position that is operative to an open position. The valve also 
includes a hollow tube having a bore therethrough with a closed proximal end mounted coaxially 
within the passageway and extending from the proximal end to the distal end of the body. The 
tube has at least one side port opening into its bore that is located a distance distally from the 
closed end The valve also includes a resilient member located coaxially about the tube that is 
biased to occlude the side port in the valve's normally closed position. The valve is opened by a 
distal movement of the resilient member to overcome the bias and to uncover the side port 
thereby allowing a fluid flow into the tube and through the valve. 
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(54) Valved adapter for medical access devices 

(57) A valved adapter for connecting afluid handling 
device to a medical device includes a body with a lon- 
gitudinal axis having a proximal end, a distal end and a 
chamber therewithin. The body includes a passageway 
from the proximal end to the distal end and has a valve 
contained within the chamber in a normally closed po- 
sition that is operative to an open position. The valve 
also includes a hollow tube having a bore therethrough 
with a closed proximal end mounted coaxially within the 



passageway and extending from the proximal end to the 
distal end of the body. The tube has at least one side 
port opening into its bore that is located a distance dis- 
tally from the closed end. The valve also includes a re- 
silient member located coaxially about the tube that is 
biased to occlude the side port in the valve's normally 
closed position. The valve is opened by a distal move- 
ment of the resilient member to overcome the bias and 
to uncoverthe side port thereby allowing a flu id flow into 
the tube and through the valve. 
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Description 

Field of Invention 

The present invention relates to infusion devices 
and more particularly to a valved adapter useful with a 
variety of medical access devices. 

Background 

Medical access devices, particularly infusion devic- 
es over-the-needle catheters, other catheters and feed- 
ing tubes are important tools for administration of fluids 
to patients. After placement, in normal management of 
a catheter or other medical access device in a patient, 
it is often necessary to be able to add or withdraw fluids 
through the device. In many surgical procedures, it is 
routine to place an intravenous catheter so that if it is 
necessary to medicate a patient during a procedure, the 
catheter already is in place. Inothertypes of procedures 
it is necessary to periodically administer medicaments 
throughthedeviceorto withdraw samples. In allofthese 
applications, the presence of a valve mechanism on the 
device to facilitate the addition and to close the device 
after the addition is desirable. 

United States Patent No. 4,512,645 discloses an in- 
travenous catheter assembly with a vatve located in the 
catheter hub made of needle-penetrable self-sealmg 
material such as an elastomeric cap with a closed end^ 
The valve disclosed in the patent is biased to a closed 
position wherein it surrounds an open inlet end of a hol- 
lowelongated insert tube disposed in the hub. The valve 
may be opened by positioning a male luer adapter onto 
the assembly. The male luer adapter forces the elasto- 
meric cap to slide longitudinally along the insert tube 
past the insert tube open end. As the elastomenc cap 
moves, a puncture or slit previously placed in the wall 
of the closed end of the elastomeric cap expands over 
the insert tube open end as the cap is collapsed axially. 
The insert tube open end then projects into the male luer 
adapter so that fluid may pass into the inserttube. When 
the male adapter is removed, the compressed elasto- 
meric cap expands and closes the puncture or slit over 
the open end of insert tube to close the valve. 

United States Patent No. 5.085,645 teaches an 
over-the-needle catheter having an integral valve in a 
passage in the catheter hub. The patent discloses a 
valve adapter that is an integral part of a catheter hub. 

United States Patent No. 5,251 ,873teaches a med- 
ical coupling site that is adapted to be attached directly 
to a standaid male luer lock fitting. The coupling site in- 
cludesavalve element contained within a tubular retain- 
er The coupling site includes a slit rubber diaphragm 
valve that is deflected and opened by introduction of a 
male luer fitting and closed by the removal of the male 
luer According to international standards, there is an 
allowable range of 2.5mm in engagement length of a 
luer fitting. This variation in engagement length occurs 



because of variation in the outside diameter of the male 
projection and the inside diameter of the female recep- 
tacle of the luer fittings. Thus, a fat" male luer results 
in a "short- engagement length and conversely. Valves 
5 of the type disclosed in U.S. Patent No. 5,251 ,873 may 
not open fully with male luer fittings at the "short* end of 
the allowable dimension, and since they also depend on 
the diaphragm for sealing around the male luer tip, they 
may also leak when a male fitting is mounted or may not 
10 fully close once opened. 

United States Patent No. 5,108,380 discloses a 
valve device for a hub member of a catheter. The vatve 
is actuated by the placement of a male luer fitting which 
displaces a piston biased by a coil spring to open the 

is valve. „ , 

United States Patent No. 5,269,771 discloses a 
needleless introducer with a hemostatic vatve. The 
valve mechanism includes a plunger biased by a coil 
spring that, upon actuation, spreads a pair of resilient 
20 valve elements. A valve of the design disclosed in this 
patent may not be fully opened by a male luer fitting at 
the "short" side of the dimension, and the sealing de- 
pends upon the resilient valve elements closing against 
themselves. Further, the valve disclosed in this patent 
25 is composed of several different materials and is com- 
plex to assemble. 

Valves and adapters of the type described above 
fall into a medical device category often referred to as 
"PRN" from the Latin £ro re rate, i.e., as the circum- 
30 stances may require. Atypical example of usage for this 
type device is on a catheter left in place for three days. 
During this three day usage duration, a bolus dosage of 
a medicament might be given every 4 hours using a pro- 
tocol including at each dosage interval: a) flushing the 
3S catheter to check patency; b) administration of the med- 
icament; and c) flushing the medicament from the cath- 
eter with heparin or saline. During this typical usage pe- 
riod this protocol results in 54 operations of the vatve, 
i e , 6 times a day, 3 steps each time and 3 days. Be- 
40 tween each dosage the vatve must not leak, but it must 
be readity reopened. Following the traditional technique, 
bolus introductions would have been made using hypo- 
dermic needles to penetrate a resilient septum. Howev- 
er a septum is likely to start leaking after multiple pen- 
45 etrations and, given the concerns about risks to practi- 
tioners and service personnel from "sharps," hospitals 
have changed many protocols to reduce the use of 
pointed hypodermic needles. The PRN adapters as de- 
scribed above have been developed to address the hos- 
so pitals' changing needs. 

While the teachings cited above address many of 
the practitioners' concerns, there is still a need for a 
valved adapter for medical access devices that offers 
rapid easy-to-use access with automatic positive on/off 
55 flow control. Additionally, many of the currently available 
adapters are open at the proximal end requiring an ad- 
ditional plug or cover to avoid contamination of the fitting 
when a fluid delivery device is not mounted. A device 
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having these features plus the advantage of being self 
closing, easily cleanable and simple to manufacture is 
disclosed herein. 

Summary 

A valved adapter for connecting a fluid handling de- 
vice to a medical device of the present invention in- 
cludes a body with a longitudinal axis, a proximal end 
with a proximal surface, a distal end and a chamber 
therewithin. The body includes a passageway from its 
proximal end to the distal end. The adapter of the inven- 
tion includes a valve contained within the chamber in a 
normally closed position but being operative to an open 
position. The valve includes a hollow tube with a bore 
therethrough and a closed proximal end. The tube is 
mounted coaxially within the passageway extending 
from the proximal end of the body to the distal end. The 
tube has at least one side port opening into the bore 
located a distance distally from the closed end. The 
valve further includes a resilient member located coax- 
ially about the tube biased toocclude the side port in the 
normally closed position. The valve is opened by distal 
movement of the resilient member to overcome the bias 
and to uncover the side port thereby to allow a fluid flow 
through the valve. 

The adapter of the present invention, by having the 
resilient member close the side port of the tube as the 
resilient member returns to the normally closed position 
as the fluid handling device is removed, substantially 
eliminates the tendency of many valved adapters to 
spurt liquid present on the surface of the valve mecha- 
nism. Fluid handling devices generally are attached to 
the valve adapter with a male luer fitting With the present 
invention, by the time a fluid handling device is fully re- 
moved from the adapter, the side port opening is already 
occluded. Additionally, because the volume of the liquid 
present on the surface of the resilient member is very 
small, there is substantially no spurting. The adapter of 
the present invention has an easily cleaned proximal 
surface that may be wiped substantially clean by a user 
when the fluid handling device is removed. The adapter 
of the present invention has substantially no "dead vol- 
ume" between the normally closed valve and the proxi- 
mal surface of the adapter, thereby substantially avoid- 
ing residual material that may support microbial growth 
or occlude the valve during periods when the valve is 
not in use. 

Brief Description of the Drawings 

Fig. 1 is a cut-away perspective view of a preferred 
embodiment of the valved adapter of the present 
invention; 

Fig. 2 is across-sectional view of the adapter of Fig. 
1 taken along the line 2-2; 



Fig. 3 is a cross-sectional view of the adapter of Fig. 
1 , analogous to Fig. 2, with a male luer fitting mount- 
ed on its proximal end; and 

Fig. 4 is a cut-away perspective view of an alterna- 
tive embodiment of the valved adapter of the 
present invention. 

Detailed Description 
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While this invention is satisfied by embodiments in 
many different forms, there are shown in the drawings 
and herein described in detail preferred embodiments 
of the invention with the understanding that the present 
is disclosure is to be considered exemplary of the princi- 
ples of the invention and is not considered to limit the 
invention to the embodiments illustrated. The scope of 
the invention is measured by the appended claims and 
their equivalents. In this description, the term "proximal" 
20 refers to the end of the adapter closest to the user, with 
the term "distal" referring to the end of the adapter away 
from the user. 

Referring to Figs. 1-3, a preferred valved adapter 
10 of the present invention for connecting a fluid han- 
25 dling device to a medical device includes a body 1 2, with 
a longitudinal axis A, that has a proximal end 1 4 and a 
proximal surface 15, preferably with afemale luerfitting 
16, a distal end 18 and a chamber 20 therewithin that 
has an inside surface 21 and an inwardly projecting dis- 
30 tal shoulder 22. Body 1 2 includes a passageway 24f rom 
proximal end 14to distal end 18. Adapter 10 has avalve 
26 contained within chamber 20 in a normally closed po- 
sition as shown in Figs. 1 and 2 that is operative to an 
open position as shown in Fig. 3. Valve 26 includes a 
35 hollow tube 28 with a bore 30. Tube 28 has a closed 
proximal end 32 that may be flat or domed. Tube 28 is 
mounted coaxially within passageway 24 and extends 
from proximal end 1 4 of the body preferably to distal end 
18. Passageway 24 also includes an inward step 34 in- 
40 termediate proximal end 1 4 and shoulder 22. As shown 
in Fig. 1 , preferred tube 28 hastwoside ports 36 opening 
into bore 30 that are located a distance "x" distally from 
closed end 32 of the tube, but one or more side port 
openings are also satisfactory. Preferably, side port 
45 openings 36 are generally oval, although the shape of 
the opening may vary. Valve 26 also includes a resilient 
member 40 coaxially about tube 28 so that a proximal 
surface 41 of the resilient member is approximately ad- 
jacent closed proximal end 32 of the tube, valve 26 pref- 
50 erably has a helical coil spring 42, formed from a bio- 
compatible metal such as stainless steel, located distal- 
ly to resilient member 40 and coaxially about tube 28. 
Resilient member 40 also preferably includes a rein- 
forcement 46 with a ledge 50 to accept a proximal end 
55 52 of spring 42. Preferred spring 42 is compressible be- 
tween ledge 50 and shoulder 22 to provide a bias so 
that resilient member 40 occludes side ports 36 in the 
normally closed position. 
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Preferably, reinforcement 46 includes an extension 
section 45 fit within a recess 43 in resilient member 40. 
The reinforcement preferably also has a guide flange 47 
to contact interior surface 21 of chamber 20 during the 
axial movement of resilient member 40 to open and 
close valve 26. Guide flange 47 is limited in proximal 
travel by contact with step 34 providing a limit to the 
proximal movement of the resilient member. In add.tion 
to providing the ledge to support spring 42, reinforce- 
ment 46 serves to direct and facilitate the opening and 
closing of the valve, substantially eliminating mis-align- 
ment of the resilient member that could cause binding 
and sticking of the valve. Reinforcement 46 may be 
formed from substantially rigid polymeric materials such 
as polycarbonate, potyacetal, polystyrene and the like 
as well as biocompatible metals such as stainless 
steels. Preferably, reinforcement 46 is formed from poly- 
carbonate. 

Referring now to Fig. 3, resilient member proximal 
surface 41 is preferably contacted and resilient member 
40 moved distally by a male luer fitting 54 mounted on 
preferred female luer fitting 16. Preferably, resilient 
member 40 is sufficiently compliant to form a substan- 
tially fluid tight seal with the male luer fitting at proximal 
surface 41 . Valve 26 is opened by the distal movement 
of resilient member 40 from the normally closed posi- 
tion, as illustrated in Figs. 1 and 2, to overcome the bias 
and to uncover side ports 36 and, as illustrated by the 
flow arrows, to allow a fluid flow through the valve. Re- 
silient member 40 preferably includes a proximal seal 
70 and a distal seal 71, each preferably formed as a 
feather edge. These seals are dimensioned to contact 
the inside surface of the passageway and substantially 
prevent fluid from entering the chamber distal to the re- 
silient member. The proximal seal also serves to provide 
substantially continuous surface 15 to the vatved adapt- 
er. 

From study of Fig. 3 that shows a male luer fitting 
of a fluid handling mounted on adapter 10 to open the 
vatve it is apparent that side ports 36 are occluded by 
resilient member 40 before the male luer fitting is fully 
dismounted. Thus, as fluid handling device is being dis- 
mounted, the male luer fitting continues to obstruct the 
fluid pathway after the valve is closed. Since valve 36 is 
already fully closed before the fluid handling device is 
fully dismounted, there is little probability of backflow 
leakage through the adapter. Additionally, when any 
adapter is used to connect a syringe to a catheter in a 
blood vessel and the contents of the syringe are ex- 
pelled, a continuous liquid column exists from the sy- 
ringe to the open end of the catheter in the blood vessel. 
When the syringe is removed, if a prior adapter was in 
use, the volume of the liquid column present in the sy- 
ringe tip is removed from the column resulting in a like 
volume of blood being drawn back into the catheter. This 
■backflow" blood may clot and cause blockage in a sub- 
sequent use of the catheter. I n the adapter of the present 
invention, there is substantially no movement of liquid 



in the vatve as the side port is occluded, substantially 
eliminating any drawback of blood into the catheter as 
the syringe is removed. Further, the mode of closing the 
valve, distal movement of resilient member 40 to oc- 
5 elude opening 36, is less likely to propel a droplet when 
compared to a diaphragm or poppet valve-type closure 
used in many other valves. 

The use of resilient member 40 to occlude side port 
36 to close valve 26 also substantially eliminates the 
w problem of leakage at the seal that is evident in many 
of the prior valves that use resilient closures. Many of 
the prior valves involve a penetration of a resilient clo- 
sure portion by a piercing member or spreading of a slit 
to open the valve. Waives that use such a penetration to 
is open the valve generally must depend on a resealing of 
the penetration or a closing of the slit to seal off the 
valve. After repeated operating cycles of these valves, 
as required in many clinical applications, they may have 
a tendency to leak or weep at the slit or penetration 

20 point. , 
Body 12 preferably is formed of separate proximal 
part 60 and a distal part 62 that are joined at a snap fit 
joint 64 as the valve is positioned within the chamber, 
as shown in Figs. 1 -3. Other suitable methods of attach- 
25 ing proximal part 60 to distal part 62 include, but are not 
limitedto, adhesive bonding, solvent bonding, ultrasonic 
weldingandthe like. Suitable materials for forming body 
12 include, but are not limited to, polyester, polypropyl- 
ene potyvinylchloride, potyamide, polycarbonate, 
30 polysulfone, polyacetal, acrylonitrile-butadiene-styrene 
(ABS), polyacrylate and the like. Preferably, body 12 is 
formed from polypropylene. 

Referring to Fig. 4, an alternative embodiment of the 
adapter of the present invention is illustrated. In this em- 
3S bediment, the structure of the adapter is substantially 
similar to theadapterof Figs. 1-3. Accordingly, substan- 
tially similar components that perform substantially sim- 
ilar functions are numbered identically to those compo- 
nents of Figs. 1 -3, except thata suffix "a" is used to iden- 
w tify those components in Fig. 4. 

As illustrated in Fig. 4. a vatved adapter 10a of the 
present invention for connecting a fluid handling device 
to a medical device includes a body 1 2a with a longitu- 
dinal axis A having a proximal end 14a, a distal end 18a. 
45 andachamber20atherewithinthathasan inwardly pro- 
jecting distal shoulder 22a. Body 12a includes a pas- 
sageway 24a from proximal end 14a to distal end 18a. 
Adapter 10a has a valve 26a contained within chamber 
20a in a normally closed position that is operative to an 
so openposition. Valve 26a includes a hollow tube 28a with 
a bore 30a therethrough. Tube 28a has a closed proxi- 
mal end 32a. Tube 28a is mounted coaxially within pas- 
sageway 24a extending from the proximal end of the 
body to the distal end. Tube 28a has at least one side 
ss port 36a opening into the bore located a distance V 
distally from the closed end. Valve 26a includes a resil- 
ient member 40a located coaxially about tube 28a with 
a proximal surface 41a. Resilient member 40a is biased 
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to occlude side port 36a in the normally closed position. 
The bias for valve 26a to its normally closed position is 
provided by resilient member 40a being compressed 
between the normally closed relaxed position and distal 
shoulder 22a by mounting a fluid handling device. Anal- 5 
ogous to the opening of the preferred embodiment 
shown in Fig. 3, valve 26a is opened by distal compres- 
sion of resilient member 40a, provided by a male luer 
fitting applied to proximal surface 41a when a fluid han- 
dling device is mounted onto the adapter, to provide the « 
bias and to uncover side port 36a to allow a fluid flow 
through the valve. Resilient member 40a includes a 
proximal seal 70a to provide substantially continuous 
proximal surface 1 5a when the valve is closed and sub- 
stantially prevent fluid from entering the chamber below 
the resilient member. In this embodiment, chamber 20a 
is dimensioned to provide clearance to allow for expan- 
sion of the resilient member when the member is com- 
pressed by the fluid handling device. 

The valved adapter of the present invention is tol- 20 
erant of male luer fittings at the extremes of the allowa- 
ble tolerance in length and diameter provided for in the 
international standard. The tolerance is provided by the 
ability of resilient member 40 to be moved distalty along 
tube 28. The side port is positioned and sized so that 25 
even a minimum length "fat" male luer opens the valve, 
and any additional length beyond what is need to open 
the valve present in a maximum length "thin" luer is al- 
lowed for by simply moving the resilient member further 
distalfy along tube 28. Since the fluid flow pathway is a 
through bore 30of the hollowtube, the fluid flow through 
the adapter is not impeded by additional displacement 
of the resilient member, even in the embodiment of Fig. 
4, where the bias is provided by compression of resilient 
member 40a itself. J 

The resilient member is preferably formed from an 
elastomeric material having a Shore A Durometer be- 
tween about 30 to about 100. Suitable elastomeric ma- 
terials include, but are not limited to, natural rubber, sil- 
icone rubber, polychloroprene, polyvinylchloride, ethyl- 
ene-propylene-diene-monomer (EPDM), potyurethane 
and the like. Preferably, the resilient member is formed 
from silicone rubber. Preferably, an inside diameter of 
the resilient member is slightly smaller than an outside 
diameter of tube 28. The difference in diameters produc- & 
es an interference and provides a compression fit about 
the tube to substantially seal the openings when the 
valve is closed. 

The adapter of the present invention, by having the 
resilient member close the side port of the tube as the so 
resilient member returns to the normally closed position 
as the fluid handling device is removed, substantially 
eliminates the tendency of many valved adapters to 
spurt liquid present on the surface of the valve mecha- 
nism. Fluid handling devices preferably are attached to & 
the valve adapter with a male luer fitting With the present 
invention, by the time a fluid handling device is fully re- 
moved from the adapter, the side port opening is already 



occluded. Additionally, because the volume of the liquid 
present on the surface of the resilient member is very 
small, there is substantially no spurting. The adapter of 
the present invention has an easily cleaned substantial- 
ly continuous proximal surface that may be wiped sub- 
stantially clean by a user when the fluid handling device 
is removed. The adapter of the present invention has 
substantially no °dead volume" between the normally 
closed valve and the proximal surface of the adapter, 
thereby substantially avoiding residual material that 
may support microbial growth or occlude the valve dur- 
ing periods when the valve is not in use. The adapter of 
the present invention provides a reliable and positive 
closure with an easily cleanable proximal surface pro- 
viding benefits to the art of medical fluid transmission 
not previously available. 



Claims 

1. A valved adapter for connecting afluid handling de- 
ice to a medical device comprising: 

a body with a longitudinal axis having a proxi- 
mal end, a distal end and a chamber therewithin 
with an inside surface, said body including a 
passageway from said proximal end to said dis- 
tal end; and 

a valve contained within said chamber in a nor- 
mally closed position but being operative to an 
open position, said valve comprising a hollow 
tube having a bore therethrough with a closed 
proximal end, said tube being mounted coaxi- 
ally within said passageway extending from 
said proximal end of said body to said distal 
end, said tube having at least one side port 
opening into said bore located a distance dis- 
tally from said closed end, said valve further in- 
cluding a resilient member located coaxially 
about said tube and biased to occlude said side 
port in said normally closed position, said valve 
being operative to be opened by a distal move- 
ment of said resilient member to overcome said 
bias and to uncover said side port thereby al- 
lowing a fluid flow through said valve. 

The adapter of claim 1 wherein said chamber in- 
cludes an inwardly projecting distal shoulder, said 
resilient member being compressible between a 
mounted fluid handling device and said distal shoul- 
der thereby providing a bias for said valve to said 
normally closed position. 

The adapter of claim 1 wherein said bias for closing 
said valve is provided by a coil spring located dis- 
talfy to said resilient member coaxially about said 
tube and compressible between said resilient mem- 
ber and said shoulder. 
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4. The adapter of claim 3 wherein said proximal end 
of said body comprises a female luer fitting having 
a proximal surface and said tube has an outside di- 
ameter sized to fit with a clearance within a male 
luer fitting so that when the male luer fitting is s 
mounted on said female luer fitting, the male luer 
fitting contacts and distally displaces said resilient 
member to expose said side port thereby to allow a 
fluid flow through said valve. 

10 

5. The adapter of claim 4 wherein said resilient mem- 
ber further comprises a reinforcement located co- 
axially about said tube, said reinforcement having 
a ledge to accept a proximal end of said spring, said 
reinforcement further serving to support said resil- 
ient member and to direct the axial movement of the 
resilient member along the tube between said nor- 
mally closed and said open position. 

6. The adapter of claim 5 wherein said resilient mem- 20 
ber further includes a recess, and an extension sec- 
tion of said reinforcement is fit within said recess 
coaxially about said tube. 

7. The adapter of claim 6 wherein said reinforcement 25 
includes a guide flange positioned to contact said 
inside surface of said chamber, said flange serving 

to substantially eliminate mis-alignment for said ax- 
ial movement of said resilient member, said inside 
surface further including an inward step intermedi- 3C 
ate said proximal end and said shoulder, said step 
positioned to limit proximal movement of said flange 
and said resilient member so that said proximal sur- 
face of the adapter is substantially continuous when 
the valve is closed. 3i 



8. The adapter of claim 5 wherein said resilient mem- 
ber is formed from an elastomeric material having 
a Shore A Durometer between about 30 to about 



9. The adapter of claim 8 wherein said elastomeric 
material is selected from the group consisting of 
natural rubber, silicone rubber, polychloroprene, 
polyvinylchtoride.ethylene-propylene-diene-mono- 

mer and polyurethane. 

10. The adapter of claim 5 wherein said reinforcement 
is formed from a material selected from the group 
consisting of rigid polymeric material and biocom- 
patible metals. 
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